Introduction 3 8
More and more attentions were paid on the nasopharyngeal carcinoma (NPC) for its 3 9 high incidence rates in Asia. Data from IARC showed that the incidence rates of NPC were 4 0 up to 71.02% for men, which was nearly 2.45 times higher than that of women in Asian 4 1 countries, especially in the country of Malaysia, Singapore, Indonesia and China 4 2 (Mahdavifar et al., 2016) . Currently, the traditional surgery combined with 4 3 chemoradiotherapy was widely applied during its therapy. However, the radiotherapy and MIC was recorded as the minimum inhibitory concentration at which the inhibition rate was not less than 80%. To test the cell viability after treatment with HI-1, HI-2 and HI-3, CCK-8 kit was run. Cells were plated at a density of 1x10 5 cells/100 μ l/well in 96-well plates for 24 h. Four replicates were set for each treatment. Then, the medium was discarded and replaced by respectively, or medium alone for 24 h and 48 h. This was followed by the addition of 20
of CCK-8 solution for 2 h at 37 °C in 5% CO 2 incubator. The optical density was measured spectrophotometrically at 490 nm on a microtiter plate reader. Results were expressed as a Four replicates were set for each treatment. The medium was removed after 24 h, and HI-3 brightly than the chromatin of normal cells, was added to each well and incubated for 15 control and each treatment were observed with fluorescence microscope, and the influence of HI-3 on the apoptosis rate of CNE2 cells and HUV-C was detected by flow cytometry (FCM) Yan et al., 2015) . The HUV-C and CNE2 cells suspension was prepared as the method mentioned in 2.7.1. 2 ml of cell suspension was placed into a 6-well plate and incubated at 37 °C in the incubator The primers used for hTERT were upstream 5'-GCCGATTGTGAACATGGACTACG-3' and RNase free water which was added to a total volume of 50 μ l. The samples were denatured at method using GAPDH as internal reference gene. Western blotting for detecting telomerase hTERT was performed after CNE2 cells were were quantified using the Bradford method, and 30 μ g proteins were separated using 2 2 9 SDS-PAGE gel and transferred onto PVDF membranes (Millipore, USA). Non-specific 2 3 0 binding was prevented using a solution of 5% non-fat dry milk at room temperature for 1 h, specific bands was detected with ECL development. Results were expressed as means ± SEM. To analyze the differences between control and 2 4 0 treatments, single-factor analysis of variance in SPSS 20.0 software was used. Statistical 2 4 1 differences were considered significant at a value of P < 0.05. The crude extract from the hemolymph of H. illucens larvae is clear and transparent, and 1-1)). And the purity of HI-3 was up to 96.1% after purification (Figure 1-2) ). As shown in Table 1 , only HI-3 showed significant antibacterial activity on the all four 2 5 2 strains of bacteria when compared with that in the negative control (P < 0.05). Furthermore, (11.83 ± 0.82 mm) and Enterobacter aerogenes (11.41 ± 0.78 mm) (P < 0.05). From these results, it can be seen that the HI-3 was less sensitive to Bacillus subtilis than 2 6 4 those of the other three bacteria, which was similar to the results of antibacterial activity of 2 6 5 HI-3. According to the growth curve of CNE2 cells and HUV-C detected by CCK-8 kit, CNE2 2 6 9 cells entered logarithmic growth phase on the 2nd day, while HUV-C on the 3rd day. Therefore, CNE2 cells after 2 days of culture and HUV-C after 3 days of culture were chosen for follow-up experiments, respectively, to verify the effects of HI-1, HI-2 and HI-3 on the 2 7 2 proliferation of the two cells. The dose-and time-dependent effects of HI-1, HI-2 and HI-3 against CNE2 cells were 2 7 4 shown in Table 2 . No significant effects on the proliferation of CNE2 cells were found after proliferation of CNE2 cells when compared to that in the corresponding HI-1 and HI-2 groups 2 7 8 (P < 0.05). Furthermore, the inhibitory rate on the proliferation of CNE2 cells also increased To investigate the mode of action underlying the cytotoxic activity of HI-3 at the 
4-1)-A). After 48 h treatment with 40
μ g/ml HI-3, increased fluorescence intensity was 2 9 1 observed in the CNE2 cells, indicating that HI-3 disrupted the integrity of the plasma 2 9 2 membrane, and the symptoms of early apoptosis occurred. However, the fluorescence 2 9 3 intensity is still uniform, which meant that the chromosomal DNA was not destroyed. With the increasing HI-3 concentration, the fluorescence intensity in CNE2 cells was further improved, indicating that the permeability of the plasma membrane was gradually increased DNA damage was also increased. Furthermore, the typical characteristics of cell apoptosis, By contrast, there were no obvious changes in the morphology of HUV-C after treated with 3 0 3 different concentrations of HI-3 for 48 h (Figure 4-2) ).
0 4
Results from FCM detection showed that exposure to HI-3 at the concentrations of 40-160 to that of the control cells. And the apoptosis rate in all the treatments was all significantly 3 0 7
higher than that in the control (P < 0.05), as well as higher than that in the corresponding After making a wound with a pipette tip, it was observed that HI-3 effectively inhibited the 61.5 ± 0.04% and 80 ± 0.33%, respectively, were all significantly lower than that of cells in 3 1 7 the control (50.3 2± 0.24%, 91.17 ± 0.15% and 100%) (P < 0.05) (Figure 6 ). As showed in Figure 14 , the brightness of 28S band is about 2 times of that of 18S band, and no tailing phenomenon occurred, indicating that the RNA quality is qualified without 3 2 2 degradation and DNA contamination. After HI-3 treatment for 48 h, the expression of hTERT 3 2 3 mRNA was significantly down-regulated in the CNE2 cells compared with that in the control 3 2 4 (P < 0.05) (Figure 7-1) ; Table 3 ). Simultaneously, telomerase hTERT protein expression also was significantly higher than that in the HI-3 treated cells (0.63 ± 0.12) by gray value analysis 3 2 7 (P < 0.05) (Figure 7-2), 7-3) ). In this study, we demonstrated that a small molecule peptide HI-3, purified from the proliferation of CNE2 cells to some extent. It was also found that HI-3 could induce the significantly inhibit the expression of hTERT. An interesting observation in this study is that activity towards CNE2 cells was unlike that of chemotherapeutic agents, for they cannot may act on a potential antitumor drug without toxic development. antimicrobial activity by increasing membrane permeability (Ravi et al., 2011) . Though the 3 5 2 plasma membranes of CNE2 cells were disrupted by HI-3 treatment in this study, whether the 3 5 3 mechanism of HI-3 against bacteria was through this action still need further study.
5 4
AMPs isolated from insects, including melittin, cecropin related peptides and magainins ( Lee et al., 2015b; Su et al., 2015) . In the present study, HI-3 at the concentration of 40-160 manner. However, the negative control cells HUV-C were not affected by HI-3 treatment. These results were similar to the study of Wang et al. (2012) , which found that the AMP telomerase and inhibited proliferation induced by hypoxia in nasopharyngeal carcinoma cells.
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Groups
Staphylococcus aureus
